(12. NACH DEM VEKTRAG UBER DIE INTERNATIONALE ^USAMMENARBOT jOff DEM DES 
(12, NACH »^i;|^;jj^ggg„g^ ANMELDUNG 



(19) Weltorganisation fOr geistiges Eigeotum 
Internationales Bliro 

(43) Internationales Verdffentlichungsdatum 
24. Oktober2002 (24.10.2002) 




PCX 



(10) Internationale VerSffentlichungsnummer 

WO 02/084016 Al 



(51) Internationale Paten tklassifikation': 
11/79.11/45, 15/00 



D06M 23/10. 



(21) Intcniationalcs Aktenzeichen: PCr/EP02/02013 

(22) Internationales Anmeldedatum: 

26. Febraar 2002 (26.02.2002) 



(25) Cinreichungsspracbe: 

(26) VerAfTentlidiungssprache: 



(30) Angaben zur PrlorltSt: 

101 18 346.1 12. April 2001 (12.04.2001) DE 



(81) Bestimmungsstaatcn (national): AB, AG, AL, AM, AT, 
AU. AZ, B A, BB, BG, BR, BY, BZ, CA, CH, CN, CO. CR, 
CU CZ.DE,DK,DM,DZ,EC,EB,ES,FI,GB,GD,GE. 
GH, GM. HR, HU. ID. IL, IN. K, JP. KB, KG, KP, KR. 
KZ. LC, LK, LR, LS. LT, LU. LV, MA, MD, MG. MK, 
MN. MW. MX. MZ, NO, NZ, OM. PH, PL. PT. RO. RU. 
SD. SE. SG, SI. SK, SL, TJ. TM. TN. TR. TT, TZ, UA, UG, 
US, UZ, VN. YU, ZA, ZM, ZW. 

Deutsch /g4) Bestimmungsstaaten (regional): ARIPO-Patenl (GH. 

GM KE,LS,MW.MZ,SD,SUSZ.TZ.UG,ZM.ZW), 

eurasisches Patent (AM, AZ, BY, KG, KZ, MD. RU. TJ, 
TM). europaisches Patent (AT. BE CH. CY, DE, DK, 
ES H, PR. GB, GR. IE. IT, LU, MC. NU FT. SB, TO). 
OAPI-Patent (BF, BJ, CF. CG, CI, CM. GA. GN. GQ. GW, 
MU MR, NE, SN, TD. TG). 



Deutsch 



(71) Anmelder (fur die Bestimmungsstaaten mit Ausnahme 
yon VS): CREAVIS GESELLSCHAFT FOR TECH- 
NOLOGIE UND INNOVATION MBH [DE/DE]. 
Panl-Baomann-Strasse 1. 45772 Marl (DE). 

(72) ErGndcr; und 

(75) Erfinder/Anmeldcr (nur fir US): OLES, Markus 
[DE/DE]; Im Mtihlenwinkel 2, 45525 Hattingcn (DE). 
NUN, Edwin [DEA^EJ; Hahnenkamp 1, 48727 BiUeibeck 
I (DE). 

I (74) GeoicinsamcrVertretcn CREAVIS GESELLSCHAFT 
i FOR TECHNOLOGIE und INNOVATION MBH; In- 
\ tellectual- Property Management, Patente-Maiken, 45764 
j MaH (DQ). 



VerSfTentikht: 

— mit internationalem Recherchenbericht 

Zur Eriddrung der Zweibuchstaben-Codes und der anderen 
AbkOrzungen wird auf die ErklOrungen ("Guidance Notes on 
Codes and Abbreviations! am Arfangjeder regul&ren Ausgabe 
der PCT-^jozette verwiesen. 



g (54) TUte: FLAT TEXTILE STRUCTURES WnH SELF-CLEANING AND WATER-REPELLEOT SURFACES 
^ (54)ltoelchn«-g:™XllLEI^ACHHNGBBILDBMrrSELBSnm^ 



CHE 



Tf 
00 

o 

rl 
o 

O 



mmmmMMm 

Oberfiacbe mit Erhebungen und Vemefangen aus Paitikeln d.e "I?"* welches die ltoikelungel8stent. 
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Textile Flachengebilde mit selhstreinigende r und wasserabweisender Oberflache 

Die vorliegende Erfindung betriffi textile FlSchengebilde mit selbstreinigender und 
wasserabweisender Oberflache. 

Es ist bekannt, dass zum Erzielen einer guten Seibstreinigung einer OberflSche die Oberflache 
neben einer sehr hydrophoben Oberflache auch eine gewisse Rauhigkeit aufweisen muss. Eine 
geeignete Kombination am Stniktur und Hydrophobie macht es m6giich, dass schon geringe 
Mengen bewegten Wassers auf der Oberflache haftende Schmutzpartilcel mitnehmen und die 
Oberflache reinigen (WO 96/04123; US-P 3,354,022). 

Stand der Technik ist gemaB EP 0 933 388, dass fiir solche selbstieinigenden Oberflachen ein 
Aspektveihaltnis von > 1 und eine Obeiflachenenergie von weniger als 20 mN/m erforderlich 
ist. Das Aspektverhaitnis ist hierbei definiert als der Quotient von HOhe zur Bieite der 
Straktur/Vorgenannte Kriterien sind in der Natur, beispielsweise im Lotusblatt, realisiert. Die 
aus einem hydrophoben wkchsartigen Material gebildete Oberflache der Pflanze weist 
Erhebungen auf, die einige ^m voneinander entfemt sind. Wassertropfen kommen im 
Wesentlichen nur mit diesen Spitzen in BerQhrung. Solche wasserabstoBenden Oberflachen 
werden in der Literatur vielfach beschrieben. 

CH-PS-268 258 beschreibt ein Verfahren, bei dem durch Auft>ringen von Pulvem wie Kaolin, 
Talkum, Ton oder Silicagel strukturierte Oberflachen erzeugt werden. Die Pulver werden 
durch Ole und Harze auf Basis von Organosiliziumverbindungen auf der Oberflache fixiert 
(Beispiele 1 bis 6). 

EP 0909 747 lehrt ein Verfahren zur Erzeugung einer selbstreinigenden Oberflache. Die 
Oberflache weist hydrophobe Erhebungen mit einer H6he von 5 bis 200 ^m auf. Hergestellt 
wird eine derartige OberflSche durch Aufljringen einer Dispersion von Pulverpartikehi und 
einem inerten Material in einer Siloxan-LOsung und anschliefiendem Aushfirten/ Die 
stnikturbildenden Partikel werden also durch ein Hilfsmedium am Substrat fixiert. 
WO 00/58410 kommt zu dem Ergebnis. dass es technisch mSgUch ist. Oberflachen von 
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Lies 0 . bis 100 Mm. m bi«ftr M««i.li«. - '"^P""'- 

Ti^germatrix muss verhindert werdeiL/ 

; • di. Ob-fflchen in. ^m-B^eich bis nm.B«.ich zu smtom«n. US PS 5^99.«9 
^eu ^ V«M™. besctaeib. H. Sa.<o e. al. u. ^J'^ 

wurde. 

PH^p is. der Nab. e«ld««. Klein. Kon«W«ch« «bi.dHg» die V=^ V«s 
, ^, Hi. filr di. mtmg m *eo«. ObofladKb nA m«Jng« Ob«flsob«.- 
jo Wechs.lw.Homg, d,. Sir d.. Hrtong Lotuspflanz. mi. Erh.b»ne«. 

e^e v^anbvorUicb ist B«spi.ls«is. ^nd d« BWBr dor Lo».s^ . 
aus L- Waohs ve^h«. di. di. K«.«W»*. » Wass^ b«-»«z«^^ 

Tscb^ib. di. SrrM^ und b^^P^ob. die Ausbildung sdbige. durcb A„6p^ 
- S^bob. Aii^oho,., wie Nonacosan-lC, ode, Allcandiolen. ^^^^^^ 
, Lis hi- i« die mangeibaf. S.abili.S. d. s..bs.rei.is«^ Ob««chen. da 
DettrgenzleB zur AuflOsung d« StaikMr Whim. 
V.*b»nz«H.«dlungai««s.™lc»ri«««Obe*bensi.deb.rf..^^ 

„ CL«««s..a »«bV.^b.^aied.sAu<bH,senv„nPa..eb.«.«^ 
Oberflfichenutzen(US5 599 489). 
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■« Act dass das «lte«inig«.ie VcHudBn von OberMchea d»n=h cin sehr 
Ganeinsam Bt *er, dass oas sao 6 ^ ^s,„i™ .md technisch nur selir 

.chv»,=alW«barundb«i«n.a«g=A«e™d«««heS.abU.«. 

rf^tt„bldl«.mlls«nm.dwol«d.e<e«.len™ « g^^von 
^«^_.«h.isoHe„ — d„^ ^ 

«|,„F»ch»^bad.in,<«-.cb».we,d«n.o»^t^^ 

• v,nh«AsoektvethaltnisderErhebungeii.emenhohenRanciwmKe 

::rjsiv«^.««ue«^.«d..^eb^»— 

Nach dem Entfemen des Lbsungamtlels «nd d« P««**' >«« 
gpbilden v«b»nd», ohne das das Oc,»*e zmtlirt «»rde. 

,«se„fc«ds«ierOberflache.a»fgeba«a»s 



20 



25 



^ u ^ hr^hen Oberfiache mit Erhebungen und 

B) - ---- "tTT r^itcrLe--B---- 

Vertiefiingen aus Partikeln. die ohne Klebstotte, narzc 
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Afestverbundensmd,. T«comittel welches die 

^.d^B=^.^-Bas>s^- — -ir^^^^^ ^ 
Parikd ^^dOs. ««hU.. ^ Entfemen d« Usem.«.U, wobe 
Pa«keImi.d«Oberil»chcd«B.sisn«=™lsAfes.v«b«nd«,«rden. 



PCT/EP02/02013 

WO 02/084016 

4 

Vcrtiefimgen aus Partikeln. die ohne Klebstoffe. Harze oder Lacke nut 

A fest verbvinden sind 
^ d«» V«v«.du.g zu. H«s«ll»ng von KxtUen Ge,^«»ien- 

De.«g«^«. volls^ndig .usg»w.«h« w-*n «i hydro,*. 



15 vorliegt. 



Das textile Basismatenai A Kann uuiw Polvethylenen, 

• wie z. B aus Polycarbonaten. Poly(meth)acrylaten. Polyanudcn. PVC, Polyetby 
sem. wie z. B. Po y p^jy^^ersulfanen oder Polyalkylenterpthalaten, 

Polypropylenen, Polystyrolen, Polyestem, roiyc 
10 sowiederenGemischeoderCopolymere.y 

. 1- u A>r-«nalien aus PflanzenteUen ausgewfihlt aus 
B»n.«olte Kapok, Flac,^ Hani iu«.S,sainndK.ko.«»H^ 
Sride Oder mine»ltech=n Uxsprvmg. Mischgc,«b. na*!"*" 
» MaKlialiensindebenfidlsgeeignet. 

.«g- ei— « - ^ ""^"^ 

eriautert. 

3, OU Hors^nnng von «««« F«ig- - ^ ^^'^^ ^ " 

Spinnverfahren hergestellt wurden. 
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Aus den Fasem und Gamen werden textile FlMchengebUde erzeugt. Hierbei kSnnen folgende 
Verfahren verwandt werden: 

Weben: Zu diesen Webwaren geh6ren Gewebe, Teppiche und Bobinets die durch ihrer 
klassisdie Gewebebindung von Kett- u. Schussftden charakterisiert sind. 
Wiiken vmd Stricken: Hierbei entstehen Maschenwaren wie z. B. PuUover. 
Kldppeln: Hier entstehen die sogenannten Spitze. 

Nadeln: Hier entstehen Filze, Nadelfilz- und Nadelflorteppiche, die zusammen mit den 
Vliesstoffenzu den Textilverbundstoffenzurechnen sind. _ 



to 



Gam- u. StQckwaren werden im Verlauf ihrer Verarbeitung diversen mechanischen und 
chemischen Veredlungsprozessen unterworfen, z. B. Kammen. Beschwerung, ImprSgnierung, 
Krumpfftei- u. KnitterfestausrOstung. Mercerisation, FSiben und Bedrucken, Metallisiening, 
Texturierung usw., die der Verbesserung od. Modifizierung der nattolichen Egenschaften da- 
is Fasem im Hinbiick auf die spatetc Verwendung dienen soUen/Kriterien, nach denen der 
Gebrauchswert einer textilen Fertigware durch geeignete TextilprOfungsmethoden beurteilt 
wud, sind u. a.: Festigkeit gegenUber Zug- und BerstkrSften sowie gegen Scheuereinwirkung, 
Knittererholung ui trockenem und nassem Zustand und damit verbunden das Wash-and-Wear- 
Verhalten, Widerstandsfehigkei;^. B. gegen elektrostatischer Aufladung, Entflammbarkeit 
20 Oder Regeneinwirkung. Chlor-Retention. Anschmutzverhalten. LuftdurchlSssigkeit, Gewebe- 
dichte, Filz- u. Krumpffreiheit, QueilfShigkeit. Hydrophilie. Hydrophobie u. Oleophobie, 
Glanz, Griff, Wasch-, SchweiB- u. Farbechtheit. Resistenz gegen mikrobieUe Zerstdrung. usw. 

Polyhiergewebe-/ Textilien. also das Basismaterial A im Siraie der Erfmdung. konnen aus 
25 verschiedene Fasem hergestellt werden. Fiir die meistem Fasem aus thermoplastischen Kunst- 
stoffen. wie PET, PA66, PE oder PP. sind die oben genannten Verfahren gedgnct Fasem 
werden meist mit geschQtzten Markennamen gehandelt, Beispiele sind Perlon*. Diolen*. 
Trevira®, Orleon®, aber auch Trivialnamen wie Acrylfasem, Polyesterfesem, Olefinfesem, 
Aramidfasem usw,, sind gebrauchlich. 
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Als Partikel kdnnen solche eingesetzt werden, die zumindest ein Material, ausgewfihlt aus 
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sm^n. MineraUen. Me^lloxide^ Me«llp».ve». Ki«eU*.en. fi^ od» Polyn^ 
.^.iscn. Vo.ugsw.ise werten Partke. .tagese«, die einen P.«i..ia»^ser von 0.0 
^ ,00 ^ besonders « von 0,, .is .0^^^^ T^Z t 
,U 30 m anfWeisea Ligne. sind aber .uch Pa«ikeU die sich Pn*«.lche« 
5 Agglomer««.ode,AeU«enmi.ei«e,<Wlievo„0^-100.mzu«»nm«^ 

Allge^incn sind die PartM de«« an der OberflSche der Polymertaaem gebundea. dass 
rie unlereiiiander Abstinde von 0 - 1 0 PartlBldurciunesser auiWeaen. 

Ob«;;;d^i» v™^ bei ^s^en^ Fi-ben^ebUde ^ 

a^aiePard.ce.a.fd«nB..isn»«ria.Anicb.sebre.gbeiei„and.r,.eg«,.^ 

U. es n^giich. dass das B^isn^ A nur punwaett mi. Pa^iicein beleg. ^ und 

HSolien von 2 - 3 DuKhmesser der Pardlcel maglich 8i«y 

,5 Die Beneuong von FesdcOrpem ,«s. sich d^ d«, Randwinkel. den ein W.ss.«»,^ n* 
L Oberfi^be bilde. bescb^ibe. Ein Randwinke. von 0 G»d J*" 
voiUi^ige der Oberfl^he. Die Messung des Randv«e. an ^'^^^Z 

nal der Wiibeimy M«hode/)abei wird der Paden von dner PlOss^gW b«»« »nd 
Tks^ nU. der die Faser aufgid der Ober«.cbenspan.a«« in die F.^. g«og» 

. l^.baberderR3ndwin..is.,n„.soscb.ecb»r^dieOb^b»^ 

^ D.S Aspekrveri^oris is. deSnier. als der QuoUen. von „«he »r B»« der 

derOberflache. 

Die erfind^gen^ te^Uea FlMchen weisen bohe Randwinkel . und ein hohes 

,5 Aspelctverh^tnisderEAebungenauf .^^ oberfl^che haben. 

Es kann vorteilhafl sein, wenn die eingesetzten Partikel eine siruKw 

. »-i«aft5o*. Feinstniktur im Nanometerbereich aut 

VorzugsweisewerdcnPartikel, die erne unregelmaBigeFeinstruKturim 

^ . . c^trt Die Verwendung derartiger Partikel ist neu und 
der Oberfiache aufweisen, eingesetzt Die Vemenaung s ^^....g. 

GegenstandeinergesondertenPatentanmeldungCintemesAkte^^ 
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-AU Partikel. insbe«,ndere als Parnlcel, die eine wuegeln^Bige FeinsttuWur im 
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Silikalen odsr p»Iv«fbrmige Polymeten aufwasen. E» tamn votte 
5 eingeseE«.P«tikelhydi<^hobeHsensch3ft»«>ft«i^ 

Fluoralkylsilane oder der Disilazane.^ 

B»isn»«HU A ^ Mrop."*-. Bigensd^ ""^^ZTZ 
hydrophoben KgtnschaSen ausgestaMey' 

taFo.g«^«.v«rdendiebcvo™g.«ng««z».P.'UWnB»erB««r.. 

KieseUaroi odet pyrogene SilUtate, Aerosue m^Als Partikel- 

A^^aUe. Zor 0«»ri«ung d„ selbstreinigendcn OberflSoheB ,« nel>e» der Sttukwr 

Ji,. das pro. Die Pardkd Wnno, hydrophob a»ager«.«. sem. we "-P'^ * 

IIHpR 4n .da, ^ R S2CK,^>« ^ ^ f^tl 
Aoosil vri^ / Auflragen oder nach dem 

,0 «erden. fflerbd ist «, mwes«.ti.oh. ob d.. Part*.. 

Auftragen hydroph<,b«rLJ«d»^i?«- ^'^P?^'" ^ ^ 
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. r zirkonsilUcat. vanadiumdotiert oder Aeroperl P 25/20. 

Kieselsaure 350, Aluminiumoxid C ' mit Perfluor- 

letzteren erfolgt die Hydrophobierung zweclcm«B.g dure 
alMsilanundanschlieltenderTemperun^/ 

1 fi^r die ieweiligen BasismatCTialien A. 

A^r nmnoe der Alkohole, der 

W>«8«. ^" W0g»>»U«— ^ff'. ^ ^^^^^ . B. 

^ G.,koles.«, Din«.hy.fon»nud, Pynd^ J J „,W„n«*an, 
„ Chlo^fono. T..ach.o™«h.n. Tnchlo^ M«hy.»,c.ol»xan. 
Decalin, Tetralin, Terpene, Benzol, ioiu 

30 bis 300 "C eingesetzt 

25 werden-AUgememvarddieTemperaturde 
denTgdesBasismaterialsAlimitiert. 

^ c^mdimc vnxi das LSsemittel. welches 
25 bis4Q0^C.-vorzugsv,eise a^rf eme Tetnperatur 
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^ . ct Hie Verwendung der textilen FlSchengebilde zur 
ci^^nfelU Gecenstand der Erfindung ist die Verwenoung 

Ebenfalls Gegenstan selbstreinigenden und wasserabweisenden 

Herstellung von Gegenstfinden mit emer g 

. u Herstellune von BekleidungsstQcken, aie noucu 

Seiko, WandbcMnsen, TexnUen. Tape«n. Belde,d»np 
Voiliangen,B01ineii-Voihiin8eii.Ni!hBn. 

to S*ge»te Beispiel vriri <U. Erfind™. ntter erla^ert. 



15 Anwendungsbeispiel 1: . • ...f <o T erhitztes DMSO Bad 

H.Pe,.es.^.F«.»-»-O.0^«^-^^^^^^^ 

1 o/joen Aerooerl 8200-Suspeiision gezogen. Die verweuoa 
mit emer 1 %igen Aeroperi o^v r««ehes wird das Gewebe iiber erne 

Polyestergewebes. Die Figuren F.g. 3 und Fig. 4 «.ge» 
behandellen Polyestergewebes. 




3S 



Tabelle 1: Statischer 



Rand^inkeivor^nachdemAuftringenderp^^ulIrenSys^me 
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Paten tanspriiche: 



1. Textile Fiachengebilde mit selbstreinigender und wasserabweisender Oberflache. 
aufgebaut aus 

A) mindestcMcinemsynthetischenund/odernaturUchentextilenBasisiM 
und 

B) einer kitastlichen. mindestens teilweise hydrophoben Oberflache mit Erhebungen ur»d 
Vertiefungen aus Partikeln. die ohne Klebstoffe. Harze oder Lacke mit dem 
Basismaterial A fest verbiinden sind, 

erhalten durch Behandlung des Basismaterials A mit zumindest einem L6semittel. 
welches die Partikel ungel5st enthSlt, und Entfemen des LSsemittels. vrobei zumindest 
ein Teil der Partikel mit der Oberflache des Basismaterials A fest verbunden werden. 

2. Textile Fiachengebilde gemaB Anspruch 1, 
dadurch gekennzeichnet, 

dass die Partikel in dem LSsemittel suspendiert sind. 

3. Textile Fiachengebilde nach mindestens einem der Ansprilche 1 bis 2, 
dadurch gekennzeichnet, 

dass als textiles Basismaterial A Polymergewebe auf der Basis von Polycarbonaten, 
Poly(meth)acrylaten, Polyamiden, PVC, Polyethylenen, Polypropylenen, Polystyrolen. 
Polyestcm. Polyethersulfonen oder Polyalkylenterephthalaten sowie deren Gemische oder 
Copolymere, enthalten sind. 

4. Textile Fiachengebilde nach mindestens einem der Anspriiche 1 bis 2. 
dadurch gekennzeichnet, 

dass als textiles Basismaterial A natOrliche Materialien aus Pflanzenteilen, ausgewShlt 
aus BaumwoUe, Kapok. Flachs. Hanf, Jute. Sisal. Haarkleidem von Tieren. Seide. aus 
mineralischen Ursprung oder Mischgev^ebe aus natOrlichen und kOnstlichen Materialien. 
enthalten sind. 
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5. Textile Flachengebilde nacb mindestens einem der Anspruche 1 bis 4, 
dadurch gekennzeichnet, 

dass als LSsemittel zumindest eine als L6semittel ftr das entsprechende Basismaterial A 
geeignete Verbindung aus der Gruppe der Alkohole. der Glykole. der Ether, der 
Glykolelher. der Ketone, der Ester, der Amide, der Nitro-Verbindungen. der Halogen- 
kohien^vasserstoffe. der aliphatischen und aromatischen KohlenSvasserstoffe oder 
Mischungen eingesetzt wird. 

6. Textile Flachengebilde nach Anspruch 5, 
dadurch gekennzeichnet, 

dass als LOsemittel zumindest eine als Usemittel fOr das entsprechende Basismaterial A 
geeignete Verbindung ausgewShlt aus Methanol. Ethanol. Propanol, Butanol, Octanol, 
Cyclohexanol. Phenol, Kresol. Ethylenglykol. Diethylenglykol. Diethylether. Dibutyl- 
ether. Anisol. Dioxan. Dioxolan. Tetrahydrofuran. Monoethylenglykolether. Diefliylen- 
glykolether, Triethylenglykolether. Polyethylenglykolether. Aceton. Butanon. Cyclo- 
hex^on. Ethylacetat. Butylacetat. Iso-Amylacetat, Ethylhexylacetat, Glykolester. 
Dimethylformamid. Pyridin. N-Methylpyirolidon. N-Methylcaprolacton. Acetomtnl. 
Schwefelkohlenstoff. Dimethylsulfoxid. Sulfolan, Nitrobenzol, Dichlormethan. Chloro- 
form. Tetiachlormethan. Trichlorethen. Tetrachlorethen. 1.2-Dichlorethan. Chlorphenol. 
Chlorfluorkohlenwasserstoffe. Benzine. Petrolether. Cyclohexan. Methylcyclohexan. 
Decalin. Tetralin, Terpene. Benzol. Toluol oder Xylol oder Mischungen eingesetzt w,id. 

7. Textile Flachengebilde nach mindestens einem der Ansprache 1 bis 6, 
dadurch gekermzeichnet, 

dass das Lesemitlel. welches die Partikel entl^t. vor dem Aufbringen auf das 
Basismaterial A eine Temperatur von - 30 oQ bis 300 »C. bevorzugt 25 bis 100 'C. 
aufweist 

8. Textile Flachengebilde nach Anspruch 7, 
dadxirch gekennzeichnet, 

dass das Lasemittel. welches die Partikel aufweist. vor dem Aufbringen auf das 
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Basi— Aaufein.T«p««rvo„50WsS5'Ccrw^««- 

9.Texm=mchengebHde.a«hnW.s»ns.i«a,*rA»prt*=.MsS, 

dadurch gekennzeichnet, aufweiscn, 
, ^ P.^,. die einen "'"^ 
entfaalten sind. 

daduTch-gdcQinzeichnet, n i his 30 wm aufweisen, 

enthaltensind. 

fiache aufweisen. enthalten sind. 
W. TexU,em^he„geb«den^nuna«»nsd«maerAnspr«helbisU. 

d.d»n:hgeke«nzeiclm«. ^..^en McuHoxiden. M«aU|»>lv««. Kiesel- 

aMsP«tikd,a»sgewahlt.mSUtoten.M»»nJ.«..M. 

^ Pigmenteo «1» Polym«e". "«^'«"°«'- 

.xid, Siliziumdioxid. d.ac«n SHiWen. pyTOg»=n S.l-«»n 
Polymeren enthalt«» sind. 

30 dadurch gekennzeichnet, 
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15. Tex.il.Fl^og*ndcn..h»nde«»s»nen,der Ansprach. 1 bU 13. 

dadurchgekemceichnet, Vetbindong hydrophobe 
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Flat textile structures with a self-cleaning and water-repellent surface 



The present invention relates to flat textile structures with a self-cleaning and water-repellent 
surface. 

It is known that in order to achieve good self-cleaning properties on a surface the surface 
must have a certain roughness in addition to being a very hydrophobic surface. A suitable 
combination of structure and hydrophobia makes it possible for even small quantities of 
moved water to carry along particles of dirt adhering to the surface and clean the surface (WO 
96/04123; US-P 3,354,022). 

In the prior art in accordance with EP 0 933 388 an aspect ratio of >1 and a surface energy of 
less than 20mN/m is required for such self-cleaning surfaces. The aspect ratio is defined as 
the quotient of height to vsddth of the structure. Afore-mentioned criteria are achieved in 
nature, for example in the lotus leaf. The surface of the plant, which is formed from a 
hydrophobic wax-like material, has elevations which are several apart from each other. 
Water droplets essentially come into contact only with these peaks. Such water-repellent 
surfaces are described in many pieces of literature; 

CH-PS-268 258 describes a method in which structured surfaces are produced by application 
of powders such as kaolin, talcum, clay or silica gel. The powders are fixed on the surface by 
oils and resins on the basis of organosilicon compounds (examples 1 to 6). 

EP 0 909 747 teaches a method for producing a self-cleaning surface. The surface has ' 
hydrophobic elevations which are 5 to 200|Lim in height. A surface of this type is produced by 
applying a dispersion of powder particles and an inert material in a siloxane solution and then 
hardening it. The structure-forming particles are thus fixed to the substrate by an auxiliary 
medium. WO 00/58410 achieves the resuh by which it is technically possible to render 
surfaces of items artificially self-cleaning. The surface structures required for this purpose, 
which consist of elevations and depressions, have spaces between the elevations of the 

1 
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surface structures in the range of 0. 1 to.200^m and a height for the elevations in the range of 
0.1 to lOOjun. The materials used for this purpose must consist of hydrophobic polymers or 
material which has been rendered durably hydrophobic. Separation of the particles out of the 
carrier matrix must be avoided. 

The use of hydrophobic materials such as perfluorinated polymers to produce hydrophobic 
surfaces is known. A further development of these surfaces consists of structuring the 
surfaces in the pm range to the nm range. US PS 5,599,489 discloses a method in which a 
surface can be finished in a particularly water-repellent manner by bombardment with 
particles of an appropriate size, and subsequent perfluorination. Another method is described 
by H. Saito et al. in "Service Coatings International", 4, 1997, pages 168ff. In that case 
particles of fluoropolymers are applied to metal surfaces, wherein greatly reduced wettability 
of the surfaces produced in this way with respect to water was exhibited, with considerably 
reduced tendency to icing. 

The principle is borrowed from nature. Small contact surfaces reduce the Van der Waals 
interaction which is responsible for adhesion to flat surfaces with low surface energy. For 
example the leaves of the lotus plant are provided with elevations consisting of a wax which 
reduce the contact surfaces for water. WO 00/58410 describes the structures and claims the 
formation thereof by spraying of hydrophobic alcohols such as nonacosane-lO-ol or alkane 
diols such as nonacosane-5,10-diol. A disadvantage with this is the lack of stability of the 
self-cleaning surfaces since detergents lead to detachment of the structure. 

Methods for producing these structured surfaces are also known. In addition to the casting of 
these structures from a master structure using an injection moulding process or stamping 
process in a maimer which faithfully reproduces the detail, processes are also known which 
use the application of particles onto a surface (US 5 599 489). 

However, it is a common feature that the self-cleaning behaviour of surfaces is described by a 
very high aspect ratio. High aspect ratios are technically only achievable with great difficulty 
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and have low mechanical stability. 
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The object of the present invention was to provide flat textile structures which have very good 
water-repellent and self-cleaning surfaces, wherein these properties must be retained in daily 
use of the items produced from these flat textile structures and wherein the flat textile 
structures can be produced by a method which can be carried out without great technical 
expense. With respect to the properties of the flat textile structures it should be possible in 
use to dispense with the attachment of particles using adhesive and the like. It was also the 
object to provide flat textile structures with a self-cleaning and water-repellent surface which 
[lacuna] a high aspect ratio of the elevations, a high wetting angle with water and can be 
introduced into flat textile structures using a non-stamping method. 

It was unexpectedly discovered that it is possible to attach particles durably to the surface of 
flat textile structures. By treating the flat textile structures with particles and solvent the 
stated object could be achieved. After removal of the solvent the particles are fixedly 
attached to the flat textile structures without the fabric being destroyed. 

The invention relates to flat textile structures with a self-cleaning and water-repellent surface, 

built up from 

A) at least one synthetic and/or natural textile base material 
and 

B) a synthetic, at least partially hydrophobic surface with elevations and depressions 
consisting of particles which are fixedly attached to the base material A without the use of 
adhesives, resins or lacquers, 

achieved by treating the base material A with at least one solvent wWch contains the particles 
in an undissolved form, and removing the solvent, wherein at least a part of the particles are 
fixedly attached to the surface of the base material A. 

The invention also relates to flat textile surfaces with a self-cleaning and water-repellent 
surface built up from 
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A) at least one synthetic and/or natural textile base material 
and 

B) a synthetic, at least partially hydrophobic surface with elevations and depressions 
consisting of particles which are fixedly attached to the base material A without the use of 
adhesives, resins or lacquers 

and the use thereof to produce textile items. 

It has been shown that the flat textile structures in accordance with the invention having a 
self-cleaning and water-repellent surface and the textiles produced therefrom should be quite 
capable of coming into contact even with water containing detergents. In so doing the self- 
cleaning properties of the surfaces are not lost. However, a prerequisite in this is that the 
detergents are fully washed out again and a hydrophobic surface is present. 

The textile base material A can be formed by the most widely differing and common 
polymers, such as for example, polycarbonates, poly(meth)acrylates, polyamides, PVC, 
polyethylenes, polypropylenes, polystyrenes, polyesters, polyether sulfones or polyalkylene 
terphthalates and mixtures or copolymers thereof. 

Suitable base materials are also natural materials consisting of plant parts selected firom 
cotton, kapok, flax, hemp, jute, sisal and cocoa fibre, from animal coats, from silk or of 
minerd origin. Mixed fabrics of natural and synthetic materials are also suitable. 

The base material A to be used in accordance with the invention is explained in more detail 
hereinunder by way of example. 

The finished textile goods have generally been manufactured from polymer fibres produced 
by a spinning process. 

Flat textile structures are produced from fibres and yams. In so doing, the following 
processes can be combined: 
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Weaving: These woven goods include fabrics, carpets and bobbinets which are characterised 
by their classic fabric structure of warp and weft threads. 
Knitting: Mesh goods such as pullovers are hereby produced. 
Lace making: So-called lace is hereby produced. 

Needling: This is used to produce felts, needled felt carpets and tufted carpets which can be 
included along with the non-woven fabrics from textile composite materials. 

During processing yam and piece goods are subjected to various mechanical and chemical 
refining processes such as combing, weighting, impregnation, finishing to make them shrink- 
proof and crease proof, mercerising, dyeing and printing, metallisation, texturing etc, which 
are intended to improve or modify the natural properties of the fibres with a view to 
subsequent usage. Criteria according to which the utility value of a finished textile article is 
judged by means of suitable textile testing methods are, amongst others, strength with respect 
to tensile and bursting forces and resistance to abrasive effects, recovery from creasing in the 
dry and wet state and the associated wash-and-wear behaviour, resistance to, for example, 
electrostatic charging, inflammability or exposure to rain, chlorine retention, soiling 
behaviour, air permeability, fabric density, freedom from felting and creasing, swellability, 
hydrophilicity, hydrophobia and oleophobia, shine, handle, fastness to washing and 
perspiration, colour fastness, resistance to microbial damage etc. 

Pol}TOer fabrics/textiles, ie. the base material A in terms of the invention can be produced 
from various fibres. The above-mentioned processes are suitable for most fibres consisting of 
thermoplastic synthetic materials such as PET, PA66, PE or PP. Fibres are mainly sold under 
trademarks, examples are Perlon®, Diolen®, Trevira®, Orleon®, but common names are also 
used such as acryl fibres, polyester fibres, olefin fibres, aramide fibres etc. 

Particles can be used which comprise at least one material selected from silicates, minerals, 
metal oxides, metal powders, silicic acids, pigments or polymers. Particles are preferably 
used which have a particle diameter of 0.02 to lOO^im, particularly from 0.1 to SOjxm and 
most preferably from 0.1 to SO^im. However, particles are also suitable which come together 
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to form agglomerates or aggregates with a size of 0.2 - 
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lOO^im from primary particles. 



In general the particles are attached to the surface of the polymer fibres in such a way that 
they are spaced apart from each other by 0 - 10 particle diameters. 

In flat textiles structures in accordance with the invention it was unexpectedly discovered that 
the particles do not have to lie very close together on the base material A. On the contrary it 
is possible for particles to be applied only in spots on the base material A and free surfaces of 
2-3 particle diameters are possible. 

The wetting of solid bodies can be described by the wetting angle which a water droplet 
forms with the surface. A wetting angle of 0 degrees means that the surface is completely 
wetted. The wetting angle on fibres is generally measured using the Wilhelmy method. The 
thread is wetted with a liquid and the force with which the fibre is drawn into the liquid by 
reason of the surface tension is measured. The higher the wetting angle, the more difficult it 
is to wet the surface. The aspect ratio is defined as the quotient of height to width of the 
structure of the surface. 

The textiles surfaces in accordance with the invention have a high wetting angle and a high 
aspect ratio for the elevations. 

It can be advantageous if the particles used have a structured surface. Particles are preferably 
used which have a non-uniform fine structure iii the nanometre rarige on the surface. The use 
of such particles is new and the subject of a separate patent application (intemal file 
reference: EM 010098). 

The particles used, in particular the particles which have a non-uniform fine structure in the 
nanometre range on the surface, are preferably particles which have at least one compound 
selected from pyrogenic silicic acid, precipitated silicic acids, aluminium oxide, silicon 
dioxide, pyrogenic and/or doped silicates or powdered polymers. It can be advantageous for 
the particles used to have hydrophobic properties. 
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The hydrophobic properties of the particles can be inherently present by reason of the material 
of the particles used. However, particles which have been rendered water-repellent can also 
be used, which after suitable treatment have hydrophobic properties, such as for example, a 
treatment with at least one compound from the group of alkylsilanes, fluoroalkylsilanes or 
disilazanes. . 

It is also possible within the scope of the invention for the particles to be finished so. as to 
have hydrophobic properties after being attached to the base material A. In this case also the 
particles are preferably finished so as to have hydrophobic properties by a treatment with at 
least one compound of the group of alkylsilanes, fluoroalkylsilanes or disilazanes. 

The particles which are preferably used are described in more detail hereinunder. 

The particles used can come fi-om different areas. For example, they may be silicates, doped, 
silicates, minerals, metal oxides, aluminium oxide, silicic acids or pyrogenic silicates, 
Aerosils or powdered polymers such as, for example, spray-dried and agglomerated 
emulsions or cryomilled PTFE. Pyrogenic silicic acids which have been rendered 
hydrophobic, so-called Aerosils, are particularly suitable as particle systems. In order to 
generate the self-cleaning surfaces hydrophobia is also required in addition to the structure. 
The particles used can be hydrophobic themselves such as, for example PTFE. The particles 
can also be hydrophobically finished, for example Aerosil VPR 41 1 or Aerosil R8200. 
However, they can also be rendered hydrophobic later. In this case it is not essential whether 
the particles are tendered hydrophobic before or after application. This is the case for 
example for Aeroperl 90/30, Sipemat silicic acid 350, aluminium oxide C, zircon silicate, 
vanadium-doped or Aeroperl P 25/20. For the latter case, hydrophobing is carried out 
expediently by treatment with perfluoroalkylsilane followed by tempering. 

Suitable solvents can in principle be any solvents for the respective base materials A. A list 
of polymers can be found, for example, in the Polymer Handbook, Second Edition; J. 
Brandrup, E.H. Immergut; published by John Wiley & Sons, New York - London - Sydney - 



7 



wo 02/0840 1 6 PCT/EP02/020 1 3 

Toronto, 1 975, chapter IV, Solvents and Non-Solvents for Polymers. 



The solvent can in principle be a suitable compound from the group of alcohols, glycols, 
ethers, glycolethers, ketones, esters, amides, nitro-compounds, halogenated hydrocarbons, 
aliphatic and aromatic hydrocarbons or a mixture of one or more of these compounds, such as 
for example, methanol, ethanol, propanol, butanol, octanol, cyclohexanol, phenol, cresol, 
ethylene glycol, diethylene glycol, diethylether, dibutylether, anisole, dioxan, dioxolane, 
tetrahydrofliran, monoethylene glycolether, diethylene glycolether, triethylene glycolether, 
polyethylene glycolether, acetone, butanone, cyclohexanon, ethylacetate, butylacetate, iso- 
amylacetate, ethylhexylacetate, glycolester, dimethylformamide, pyridine, N-methyl 
pyrrolidone, N-methylcaprolactone, acetonitrile, carbon disulfide, dimethylsulfoxide, 
sulfolane, nitrobenzene, dichloromethane, chloroform, tetrachloromethane, trichloroethene, 
tetrachloroethene, 1 ,2-dichloroethane, chlorophenol, chlorofluorohydrocarbons, benzines, 
petroleum ether, cyclohexane, methylcyclohexane, decalin, tetralin, terpenes, benzene, 
toluene or xylene or suitable mixtures. 

The solvent used can in principle be used at temperatures of -30 to 300"*. In general the 
temperature of the solvent is limited by its boiling point and by the Tg of the base material A. 

In a particularly preferred embodiment of the invention the solvent which comprises the 
particles is heated before being applied to the poljaner surface to a temperature of 25 to 
100°C, preferably to a temperature of 50 to 85°C. 

The invention also relates to the use of the flat textile structures to produce items with a iself- 
cleaning and water-repellent surface, in particular to produce items of clothing which are 
subjected to heavy loading with dirt and water, such as for skiing, alpine sports, motor sports, 
motorcycle sports, motocross, sailing, textiles for the leisure sector and technical textiles such 
as tents, awnings, umbrellas, table cloths and covers for convertibles. The invention also 
relates to the use for producing carpets, severing thread, ropes, wall hangings, textiles, wall 
coverings, items of clothing, tents, decorative curtains, stage curtains, seams. 
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The invention is described in more detail with the aid of the following example. 



Example of application 1: 

A polyester fabric, fibre diameter 0 20)im, is drawn into a DMSO bath heated to SO^'C with a 
1% Aeroperl 8200 suspension. The dwell time of the fabric in the solution is 10 seconds. 
Before the fabric is rolled up the fabric is guided via a source of heat in order to cause the 
solvent to evaporate. Table 1 shows the static wetting angle measured on the fabric before 
and after application of the particles. The figures Fig. 1 and Fig. 2 show REM images of an 
untreated polyester fabric. Figures Fig. 3 and Fig. 4 show REM images of a polyester fabric 
treated with Aerosil R8200. 





Wetting angle 


Polyester fabric 


140 


polyester fabric + particles 


150-160 



Table 1 : Static wetting angle before and after application of the particulate systems. 
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Claims 

1 Flat textile structures with a self-cleaning and water-repellent surface, built up from 

A) at least one synthetic and/or natural textile base material 
and 

B) a synthetic, at least partially hydrophobic surface with elevations and depressions 
consisting of particles which are fixedly attached to the base material A without the 
use of adhesives, resins or lacquers, 

achieved by treating the base material A with at least one solvent which contains the 
particles in an undissolved form, and removing the solvent, wherein at least a part of 
the particles are fixedly attached to the surface of the base material A. 

2 Flat textile structures as claimed in claim 1, 
characterised in that 

the particles are suspended in the solvent. 

3 Flat textile structures as claimed in at least one of claims 1 to 2, 
characterised in that 

as the textile base material A polymer fabrics are contained based on polycarbonates, 
poly(meth)acrylates, polyamides, PVC, polyethylenes, polypropylenes, polystyrenes, 
polyesters, polyether sulfones or polyalkylene terephthalates and mixtures or 
copolymers thereof. 

4 Flat textile structures as claimed in at least one of claims 1 to 2, 
characterised in that 

as a textile base material A natural materials consisting of plant parts are contained, 
selected from cotton, kapok, flax, hemp, jute, sisal, animal coats, silk, of mineral 
origin or mixed fabrics of natural and synthetic materials. 

5 Flat textile structures as claimed in at least one of claims 1 to 4, 
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characterised in that 

as the solvent at least one compound suitable as a solvent for the corresponding base 
material A is used, selected from the group of alcohols, glycols, ethers, glycolethers, 
ketones, esters, amides, nitro-compovmds, halogenated hydrocarbons, aliphatic and 
aromatic hydrocarbons or mixtures. 

6 Flat textile structures as claimed in claim 5, 
characterised in that 

as the solvent at least one compound suitable as a solvent for the corresponding base 
material A is used, selected from methanol, ethanol, propanol, butanol, octanol, 
cyclohexanol, phenol, cresol, ethylene glycol, diethylene glycol, diethylether, 
dibutylether, anisole, dioxan, dioxolane, tetrahydrofuran, monoethylene glycolether, 
diethylene glycolether, triethylene glycolether, polyethylene glycolether, acetone, 
butanone, cyclohexanon, ethylacetate, butylacetate, iso-amylacetate, 
ethylhexylacetate, glycolester, dimethylformamide, pyridine, N-methylpyrrolidone, N- 
methylcaprolactone, acetonitrile, carbon disulfide, dimethylsulfoxide, sulfolane, 
nitrobenzene, dichloromethane, chloroform, tetrachloromethane, trichloroethene, 
tetrachloroethene, 1,2-dichloroethane, chlorophenol, chlorofluorohydrocarbons, 
benzines, petroleum ether, cyclohexane, methylcyclohexane, decalin, tetralin, 
terpenes, benzene, toluene or xylene or mixtures. 

7 Flat textile structures as claimed in at least one of claims 1 to 6, 
characterised in that 

the solvent which contains the particles is at a temperature of -30°C to 300°C, 
preferably 25 to lOO^C before application to the base material A. 

8 Flat textile structures as claimed in claim 7, 
characterised in that 

the solvent which contains the particles is heated to a temperature of 50 to 85''C 
before application to the base material A. 
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9 Flat textile structures as claimed in at least one of claims 1 to 8, 
characterised in that 

particles are contained which have a mean particle diameter of 0.02 to 100|im. 

10 Flat textile structures as claimed in at least one of claims 1 to 9, 
characterised in that 

particles are contained which have an average particle diameter of 0.1 to 30jim. 

1 1 Flat textile structures as claimed in at least one of claims 1 to 10, 
characterised in that 

particles are contained which have a non-uniform fine structure in the nanometre 
range on the surface. 

12 Flat textile structures as claimed in at least one of claims 1 to 1 1, 
characterised in that 

particles are contained which are selected from silicates, minerals, metal oxides, metal 
powders, silicic acids, pigments or polymers. 

13 Flat textile structures as claimed in at least one of claims 1 to 12, 
characterised in that 

particles are contained which are selected from pyrogenic silicic acids, precipitated 
silicic acids, aluminium oxide, silicon dioxide, doped silicates, pyrogenic silicates or 
powdered polymers. 

14 Flat textile structures as claimed in at least one of claims 1 to 13, 
characterised in that 

the particles have hydrophobic properties. 

15 Flat textile structures as claimed in at least one of claims 1 to 13, 
characterised in that 
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by being treated with a suitable compound the particles have hydrophobic properties. 



1 6 Flat textile structures as claimed in claim 1 5, 
characterised in that 

the particles are finished so as to have hydrophobic properties before or after being 
attached to the base material A. 

17 Flat textile structures as claimed in at least one of claims 15 to 16, 
characterised in that 

the particles are finished so as to have hydrophobic properties by treatment with at 
least one compound from the group of alkylsilanes, fluoroalkylsilanes and/or 
disilazanes. 

1 8 Flat textile structures as claimed in at least one of claims 1 5 to 1 6, 
characterised in that 

the individual particles on the base material A are spaced apart by 0 - 10 particle 
diameters, in particular by 2 - 3 particle diameters. 

19 Flat textile structures with a self-cleaning and water-repellent surface, built up from 

A) at least one synthetic and/or natural textile base material 
and 

B) a synthetic, at least partially hydrophobic surface with elevations and depressions 
consisting of particles which are fixedly attached to the base material A without the 
use of adhesives, resins or lacquers. 

20 Use of the flat textile structures as claimed in at least one of claims 1 to 19 to produce 
textile items with a self-cleaning and water-repellent surface. 

21 Use as claimed in claim 20 to produce items of clothing which are subjected to heavy 
loading with dirt and water, in particular for skiing, alpine sports, motor sports, 
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motorcycle sports, motocross, sailing, textiles for the leisure sector and technical 
textiles such as tents, awnings, umbrellas, table cloths and covers for convertibles. 



22 Use as clauned in claun 20 for producing carpets, sewing threads, ropes, wall 

hangings, textiles, wall coverings, items of clothing, tents, decorative curtains, stage 
curtains, seams. 
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